INTRODUCTION
Mycotoxins are natural food and feed contaminants, mainly produced by moulds of genera Aspergillus, Penicillium and Fusarium. The number of mycotoxins known to exert toxic effect on human and animal health is constantly increasing, as well as the legislative provisions made to control their presence in food and feed (Z i n e d i n e et al., 2006) . Currently, more than 400 mycotoxins are identified in the world. Considering their heat stability, these substances constitute a potential risk for human and animal health. The chemical and biological properties of mycotoxins and their toxic effects are extremely variable. These effects are carcinogecity, genotoxicity, teratogenicity, nephrotoxicity, hepatotoxicity and immunotoxicity. Mycotoxins are not only dangerous for the health of consumers, but they also deteriorate the marketable quality of the contaminated products, causing heavy economic losses (Z i n e d i n e, 2008). (Fig. 1, A) is the most frequent and the most toxic one (IARC, 1993) .
Ochratoxin A (OTA, Fig. 1, B) is a secondary fungi metabolite mainly produced by Penicillium verrucosum, Aspergillus ochraceus and Aspergillus carbonarius (E s k o l a et al., 2001). These fungi are natural opportunist biodeterioration agents of carbohydrate-rich agricultural commodities. Therefore, this mycotoxin can occur in a large variety of commodities, such as cereals, dried fruits, coffee, beer, wine, and because of carry-over effect, in milk, blood, liver, kidney, and poultry meat from animals fed with contaminated feed (M a n t l e, 2002).
Zearalenone (ZEA, Fig. 1 , C) is an estrogenic mycotoxin produced by several species of the fungal genera Fusarium graminearum and Fusarium culmorum. It widely exists in maize, barley, wheat, oats, sorghum and sesame seeds, as well as in hay and corn silage, which are prime ingredients in many food products for humans and animals (CAST, 2003) . ZEA is classified by IARC under group 3 carcinogen (IARC, 1999). Figure 2 ) are a group of mycotoxins produced by several agriculturally important fungi, including Fusarium verticillioides, which is a common fungal contaminant of corn and maize-derived products worldwide ( W a n g, 2006). Fumonisins are classified into four main groups, the A, B, C and P-series. The B-series fumonisins are the most abundant analogs produced by the wild-type strains, with fumonosin B 1 (FB 1 ) accountig for approximately Deoxynivalenol (DON) is a member of the trichothecene family of mycotoxins. The occurrence of deoxynivalenol is associated primarily with Fusarium graminearum and Fusarium culmorum, both of which are important plant pathogens commonly found in cereals and other crops (JECFA, 2001) . DON is commonly detected in cereals and grains, particularly in wheat, barley, maize and their by-products. Although DON is among the least toxic of the trichothecenes, it is the most frequently detected one throughout the world, and its occurrence is considered to be an indicator of the possible presence of other, more toxic trichothecenes (L o m b a e r t, 2002).
Fumonisins (
The best protection against mycotoxins is to monitor their presence in food. Many countries have enacted regulations stipulating maximum permissible amounts of mycotoxins in food. Allowed limits of mycotoxins in food in Serbia (Pravilnik, 5/92) and the European Union (E C, No 1881/2006) are set by regulations. Maximum allowed limits for aflatoxins in Serbia (3 ppb) and EU (4 ppb) are similar. The limit for ochratoxin A in EU (3 ppb) is lower than that in Serbia (10 ppb). In the case of zearalenone, there is a large difference between the regulations, since the allowed limits in Serbia are much lower. The maximum allowed amounts for fumonisins and deoxynivalenol are not set by the Serbian regulation.
According to the Food and Agriculture Organization of the United Nations (FAO) over 25% of the agricultural commodities worldwide are significantly contaminated by mycotoxins. The best protection against mycotoxins is to monitor their presence in food.
The aim of this paper is to monitor the presence of five mycotoxins, aflatoxins, ochratoxin A, zearalenone, fumonisins and deoxynivalenol in the grain food originating from Serbia. 
MATERIALS AND METHODS
Mycotoxin content was determined in 76 samples of different grain food. The selected commodity groups were: 7 samples of muesli, 4 samples of baby food, 17 samples of maize and its derived products (flour, corn flakes, pop corn, grits), 21 samples of grain and its derived products (oat, bran, wheat, barley, rye, flour), 11 samples of soybean and its derived products (milk, tofu, paté, soybean flakes), 2 samples of buckwheat, 5 samples of bread, and 9 samples of confectionary products. Samples were collected from local supermarkets in Novi Sad, Serbia.
The samples were analyzed by the ELISA method. The Neogen Veratox® AFs, OTA, ZEA, FUM and DON test kits were used for the analyses. Free mycotoxins in the samples and controls are allowed to compete with enzyme--labelled mycotoxins (conjugates) for the antibody binding sites. After a wash step, substrate was added, which reacted with the bound conjugate to produce blue colour. More blue colour meant less mycotoxin. The test was read in a microwell reader (Thermolabsystem, Thermo, Finland) to yield optical densities. The optical densities of the controls formed the standard curve, and the sample optical densities were plotted against the curve to calculate the exact concentration of mycotoxin. According to the manufacturer's description (V er a t o x®, N e o g e n) the detection limits for AFs, OTA, ZEA, FUM and DON were 1, 2, 25, 50 and 250 (ppb), respectively.
RESULTS AND DISCUSSION
The mycotoxin concentrations in grain food are shown in Table 1 . None of the samples were contaminated with aflatoxins (AFs). The most predominant mycotoxin was ochratoxin A with the mean level of 4.84±4.49 ppb in 19.7% of the examined samples. Fumonisins (FUM), zearalenone (ZEA), and deoxynivalenol (DON) were also present in the examined grain food in 14.5, 9.21 and 3.9% of the samples, respectively. Between LOD and LOQ, 50.0, 31.6 and 17.1% of the invastigated samples contained DON, ZEA and OTA, respectively. Table 2 presents the contamination frequencies and averages of the examined mycotoxins in various analyzed commodities. The results for muesli showed contamination with OTA and ZEA. The content of OTA in these samples was in accordance with the EC (3 ppb) regulation. The content of ZEA found in 1 sample of muesli was 10.6 ppb, which was also in accordance with the EC regulations (50 ppb). The baby food was contaminated with OTA. OTA was found in all examined samples of baby food, and in all samples, the content of OTA was much greater than the maximum allowed level set by the EC regulation (0.5 ppb). FUM, ZEA and OTA were found in 17 samples of maize and maize products with contamination frequency of 52.9, 11.8 and 5.88%, respectively. The concentrations of these mycotoxins are in accordance with the European regulations. Two samples of grain products had the content of OTA that was higher than the maximum level allowed by the European regulation (3 ppb). DON was found in 1 sample of grain, and this level is lower than the European level (750 ppb). OTA, ZEA and FUM were found in soybean products. The contents of ZEA and FUM in soybean products were in accordance with the EC regulations, but the contents of OTA in 2 samples were higher than the maximum level allowed (3 ppb). One sample of buckwheat had the content of OTA and DON that was much greater than allowed by the EC regulations. Bread samples contained OTA, ZEA and FUM in concentrations which were in accordance with the EC regulations. The confectionary products were contaminated with OTA and FUM, and the content of OTA was not in accordance with the EC regulations. 10 out of 76 samples contained the level of mycotoxins that was much higher than the maximum limits allowed by the European regulative. The results of this test have shown that out of a total of seventy six samples, the presence of mycotoxins was detected in twenty six of them. Some of those 26 samples contained more than one mycotoxin. Table 3 shows the number of the contaminated samples with different number of mycotoxins. As it can be seen, most of the commodity groups were contaminated with one mycotoxin. Two different mycotoxins contaminated one sample of soybean, buckweat, and bread, and three samples of maize. Only one sample of soybean was contaminated with three different mycotoxins.
Tab. 3 -Number of the contaminated samples with different number of mycotoxins
